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(57) Abstract 

The present invention 
relates to methods for coupling 
labels to particular target 
moieties. The coupling reactions 
of the present invention use 
temporal spacing of the reactants 
through phase change (i.e. by 
rapid freezing) to control the 
initiation and termination of 
reaction. This process results 
in a simplified and improved 
method for linking labels 
to specific binding moieties 
using N-hydroxysuccimmide 
chemistry. The present invention 
further relates to kits comprising 
all necessary components to 
easily and rapidly make protein 
conjugates. 
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SIMPLE METHOD FOR LABELED CONJUGATE PRODUCTION 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

This invention relates to the attachment of detectable labels to molecules 
containing free amino groups (e.g., proteins, nucleic acids and amino sugars), the 
molecules having specific binding sites thereby providing a method of directing the 
label to the moiety specifically bound by the labeled molecule. 

1 0 Review of Related Art 

N-hydroxysulfosuccinimide (NHS) esters provide one of the most common 
activation chemistries for creating reactive acylating agents. Homobifunctional NHS 
esters were first introduced as reactive cross-linking agents in the early 1970's and 
are widely available commercially. [Bragg, P., & Hou, C. (1975), "Subunit 

15 composition, function and spatial arrangement on the Ca 24 and Mg 2+ activated 
adenosine triphosphatases of Escherichia coli and Salmonella typhimurium" Eur J. 
Biochem., 106, 495-503, Lomant, A. & Fairbanks, G. (1976) J. Mol Biol, 104, 243- 
261] NHS esters are routinely used to conjugate proteins to each other via 
heterobifiinctional cross-linking agents (e.g. see all of Pierce Chemicals "Double 

20 Agents" that have an NHS side; Muramoa K, Kamiya H (1988) "Preparation and 
characterization of a cleavable photoactiviable heterobifunctional fluoresent reagent 
for proteins." Agric. Biol Chem. 52, 547-554) or to dyes (such as acridinium; 
Zomer G., Van den Berg R.H., Jansen E.H.J.M. (1988) "Optimal labelling of proteins 
with acridinium ester" Anal Chim. Acta, 205, 267-271, 

25 N-hydroxysuccinimide fNHSl chemistry 

A NHS ester is formed by the reaction of a carboxylate with NHS in the 
presence of a carbodiimide. To prepare a stable ester, the reaction must be done in 
non-aqueous environments, otherwise it will degrade with non-productive reactions, 
aqueously prepared esters are unstable and breakdown in a matter of hours under the 

30 best of conditions. The NHS ester- or sulfo-NHS ester-containing reactant reacts 
with a nucleophile to form an acylated product with the release of NHS or sulfo-NHS 
leaving group. The reaction is non-productive with imidazolyl ring nitrogens, 
sulfhydral or hydroxyl groups, forming aqueously degraded ester or thioester bonds. 
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Reactions with primary and secondary amines create stable amide and imide linkages, 
respectively. 

In proteins these reagents principally react with alpha amines at the N-terminals 
and the epsilon amines of lysine side chains. It is possible to create NHS esters in 
5 situ to react immediately with target molecules in aqueous media (Staros, J., Wright, 
R. & Swingel, D. (1986), Anal Biochem., 156, 220-222; Staros, J. (1982), 
Biochemistry 21, 3950-3955). NHS esters have a half-life in aqueous environments 
at pH 7 on the order of several hours (4-5 hours at 0°C pH 7.0; Lomant, A. & 
Fairbanks, G. (1976), ./. Mol Biol, 104, 243-261). 

10 Carbodiimides are zero length cross-linkers that mediate the formation of an 

amide or phosphoramidate linkage between a carboxylate and an amine, or a 
phosphate and an amine, respectively. (Chu, B., Kramer, F. & Orgel, L. (1986), 
"Synthesis of an amplifiable reporter RNA for bioassays," Nucleic Acids Research, 
14, 5591-5603. Hoare, D. & Koshland, D.E. (1966) 1 Am. Chem. Soc\, 88, 2057.) 

15 They react with carboxylic acids to form highly reactive O-acylisourea compounds 
that are very short lived but react with nucleophiles to form an amide bond. There 
are several competing and non-productive reactions, such as with water to regenerate 
the carboxylate group. This reaction works effectively between pH 4.5 and 7.5. 
Molecules with a phosphate group such as the 5' phosphate on oligonucleotides can 

20 also react with amine-containing groups by using the carbodiimide reaction. 

DCCD (a carbodiimide) and NHS have been used to activate a microplate 
surface, which was then washed and protein added to the well to facilitate covalent 
attachment of the protein to the plate. (Dagenais P., Desprez B., Altert J., Escher E. 
(1994/ Anal Biochem., 222, 149-155) 

25 A method for use of ED AC (a carbodiimide) and sulfo-NHS is summarized in 

Hermanson, G.T., Bioconjugaie Techniques, Academic Press, New York, London, 
1966. 

A protein/label complex has been made into a NHS derivative such that when it 
bonded to the protein transporter it would complex there and allow visualization of 
30 the position of the transporter. This is basically an activated protein/dye complex 
that has an active NHS on it. (Fan J., Pope L.E., Vitols K.S., Huennekens F.M. 
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099!) "Affinity labeling of Mate transport protein with the N-hydroxy S ucoinimide 
Zft h e g isLo«oore S ei„— ,e» 

acti va.ed dyes are also sold on a commercial basis (e g., see ft. aCvated Cyamne 
dy es sold by Amersham Pharmacia Biotech, such as F,uoroLin k ™Cy5 or 
Flurolink™Cy5.5™). 

A NHS ester of 4-h y droxytes,o S .eron.-4-he m igluUra.e has been made by 
^eaunen. with catbodiimide and NHS. This was mixed with horse-radish perotodase 
,HRP) or B-galactosidaae to make a 4HT-4-HG that was enzyme labeled. The 
Lyme labo.eC hydroxy— was used for .racer studies (Hosad. H, Karube 
T Kobayashi R, Nambara T. (1985), "Enzyme labeling of steroms by the N- 
sJccimmidy, eater method. Preparation of hotse-radish peroxidase-labelled anttgen 
for use in enzyme immunoassay » 0- *m Bull., 33, 249-255). 
SUMMARY OF THE INVENTION 

The present invention is directed to simplified methods for couplmg labels o 
particular targe, moieties. Such couphng is usually accomplished by acting -he 
hbel .be .arget moiety, or bo.h with highly reactive activating ohem,ca,s. The usual 
coupling protocols are problematic because the activating chemicals are prone to 
uncontrolled reactions which produce unwarned side-products, or 
reaction resulting in dissipation of .he ac,iva,in 6 chemicals without the des.ro 
coupling. Coupling reactions according to the present invention use temporal 
spacing of.be reactants .hrough phase change (e.g., by rapid freezing) to control the 
Lion and termination of reaction ins.ead of physic, spacing of the ,rad,ho„», 

For example, .he technique of generating NHS esters ft *. (with no fteeze- 
dry ,ng jus, adding in reagents) is mentioned in «»*** Tte 
invention uses the same chemistry and tine same idea of getting a label bound to 
another molecule, bu, .he difference is tine e»sy-,o-use forma, (i.e., the one tube 
format") In this method, all reactant, are prepared separately then combined ,n such 
a way that they do no, reac, with each other until the targeted compound is added to 
, activate the cross-linking chemicals. One such format is done by aequo** flash 
freezing aqueous solutions of the reactants then freeze-drying them together as a un„ 
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■« in another format of this invention, freeze-dried or 

— r^=r--— — — — 

aqueous form). rf ^ laWs t0 5pecir , c binding 

Tt^rrr.*. - -*« 7 - 

moiet.es (e.g., moiet.es es for the 

°""' S Pri ° r :° "on provides a tt NHS. a water so* 

while phy—ns W- - ^ ^ ^ 

mention provides a method for captdly > pre . acliva ted 

PrWdM 3 7 It this invention anows a rosea* to «* « 
ste ps and is more ramd. « ^ ^ label 

^tevets^nobtndtngntoiecule ^ ^ ^ for kits to 

(e . g „ phycobiliprotain, enzyme, PBXU , • ^ ^ 

m ake « conjugate, so that the person usmg the k,< does no 
"ein conjugation ,„ ohtain use* conptgates a, the end of the process. 

m ~T— shoeing me ate, invoived in one 

the time for addition of the conjugal partner. 
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Higure 3 shows biotin dose response curves generated with activated dyes a, 
three time points. 

DETAILED DESCRIPTION OF THE INVENTION 

The method of this invention allows a person to add a target motety to be 
la beled (eg. a pro,e,n provided in a buffered so.tion, , a dry P""^ 
ietecabie label (such as a phycobiliprotein, enayme, protetn or PBXL 

[Led « reactive NHS ester is created that .inks the detectable iabel to the arte, 
0 L n a singie step. The labeled targeung moiety can either he used d,rec„y as a 
or after quenchmg, or fcrrher purified to remove unbound dye and 
inching reagent, thus providing a high., purifred labeled compound. 

,„ one embodiment, Ute invention provides a kit mcludmg a react ™ esse 
(e ,„ . mi— ge tube) containtng fieeae-dHed ED.C (the — M 
Llg morery (eg., phycobihpro,,, phycobilisome or other, 
component ate not yet reacted v*h each other, bu, were added ^*oa m 
JL. fashion in their own optima, buffers to mamtatn the stab.1 y of each 
. , W EDAC and NHS are stable at different pHs). On tehydrauon a. a 

Z " cJed to make useable conjugate (even though the en— - 
not optimal for either the catbodiimide or the NHS). 

W. same forma, can he used for other types of cross-hnkmg agents that 
re ,uire ,h. -get m„,ecu.es to be firs, modified prior to use, if suitable reactton 
'I! on, Iding proper pH ranges, are udliaed for the P-£££ 
tog applied. Po, eaamp,e, ; mp,e ^^^^ 
may be accomplished with the use of SMCC (succ.mm.dyi k 
:,Ieaane-l carhox,.a,e, or any of its detivauves and reduces sue s 
Ihio.hreito, (DTT) or M— hanol. These chemicals are frozen sequent.* 
SI** The fieeae-dried ma.erials are .hen rehydrated with the protean to 
t conjugated d.ssolved in buffer. Th,s acva.es the materia and, upon removal o 
1 1 Ian, through desalting or dia,si, al.ows rhem ,o be oross-hn ed ,„ eac 
l r Careful coord,na,ion of ,he pro,ein ra,ios is necessary for opnma, conges. 
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Serial additions of buffer - Urge, -pound ecu, imp- *. «*. 
Jduct This embodiment of the present invenrion also nrdudes a U where 

t0 „h,ch .he desired attachment partner (urge, mo.ety, .a added and atbsequenri 
Iced whiie *wing .he reductan, .o he slowly removed, thereby dnwng he 
lion -ion and teaulring in defined conjuga.es of desired and specfic tnolar 
a matri, conid he as s,mple as a high tnolecula, weigh, diahyars .ub,ng 
Lining .he reducan. and .he ac.iva.ed pro* or as ectopia* as a 
« allows for slow spaual separanon o, reduces .hrough gel fil.rat.on (, e„ 
desalting) or chemical/thermal inactivation. 

Advantages of this method are .ha. it is staple and provides , way for 
marcher who nra, he Optica, of doing his or her own conjugation to have rap. 
Has Ca„,ed to its logical concision, it is poasihle to halance the raboa 
„,e or no quench would he needed and one can mix, incuha,e, .hen use .he I he. 
Z . Alternatively, the reacted con ju ga.e may he purified over a ge, pert.eat.on 
co^n or other .y P e of separation step to ohtain highly purified co„ JU ga,e. 

Summary of Experimental Work 

The present invention was developed from experimental wort, earned on. ,n 
. effort to find a ,ah,e NHS ester or other fi.nc.iona, reactive crosa* tng agen. 
, , a.,.chme»« of protein, specif,* labels, » other proteins and nudetc aad, 
I .he goal of maaing i, as use, friendly as possible, .n part,cu,a, ., was dented to 
^vide an easy, one-step method for the co.uga.ion of two protems Seveta! 
exoerimental approaches were undertaken. 

6 " Pics,, liquid NHS ester conpaga.es were made between atteptavidm ( A and 
, 5 various detect* .ahe,. allophycocyann, (APC), stab.liaed phycohthsomes PBXL- 
„ r phycoerychrin (PE), to determine the suitable conditions and ra,,os o 

colons due to hydros of the ester, the long term stab,* J* 
ester cross-linked to protein was found ,0 be no. conduce ,0 a product .ha. ought 
30 need a shelf lifoof at least 6 months. 
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,ch was to make the same active NHS ester protein complex 
Th e next approach « » ^ ^ ^ ^ fc 

«** *** *e same tamer , ng , he wWe compta „ 

s *'^° fthep t :^ " - « * " s ° f " 

"Trl ni l - was then resumed in a streptavidin sotuuo, 
complex. The freeze P ^ ^ ,„ , Uqad 

performed ft. licuid complex ^ ^ ^ ^ rf 

As an al.ern.uve to » ^ ^ formed 

laW a „d S A ,oge.h.r. Materials were 

added sequent* and frozen ^ rf ^ 

„, y ,he suhVNHS. However. *. - W ^ rf 

sinK .he reagents are sepa^W - , ^ ^ ^ ^ ^ 

layeIS and ex™* _ the „ freeze .d ri ed. Conjugal 

respect to each other. The *- . P ^ ^ powto . 

were formed when acneoos ro^ * ^ ^ 

The resulting conjugates act -W stmtely 
ft. ability to generate simitar signal when run on a BSA 

moiety, NHS, and cam rf y and rapld 

desired. " 

fre * TZZ^X^ ~* - — separately 

as a bu.k reagent under moisture-free condit.ons 
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^ t it Ubels are de.ec,ab.e « « - free carboay, groupa 
f a . moie.y does no, have free amines, bu, the concen.ra.ion of iabe, 

^ tort o preven, possible in.er-pign.co. bridging, acy,.,ing reagenrs such 

k ^ 1 be used so convert amines «o carboxy, groups (in ft. case of 
as ac.dc anhydnde ma, be used ^ ( ^ 

u j.-;^ nr other croups non-reactive witn xne 
»t'c anhydnde) or other g p d ^ 

CATM The i a bel must have some property that allows 

SAT A). The laoei n fluorescence, 

i 4 fn nnP half of a specific binding pair. mis cuu 
coupled to one halt v convenience, 

chromgenicUy, radioacuvhy, enaym. aCvdy, *«• s^ 
^ ,abe,s may be referred ,„ ^^j'^J Typic „ 
be coupled via NHS chemistry may be used, regardless g 
lab e,s inch* bu. are not Med .0, .hose ,is,eo beh™ , 

. lt „«mc fee allophycocyamn, phycocyamn, p " 

• PhyMM,Pr0 c Il or ™ dyes), subunus of .he pbyoob.lipro.eina (eg, 
5 phycoerythrocyanin, CryptoFluor aye ), 

, ph a, beta and gamma subunits ; of _ 
. phycobilisomes (cyanobactenal or red algal), includ.ng P hy 

(rods and core), phy cobilisome subcomplexes (rods 

. stabilized phycobilisomes, including stabilized phy 
20 and core) or chemically stabilized phycobilisomes, such - 
„ fc v*,,™ crweiiftiw or Arthrospira platensis (e.g., PBXL 

* rv <5 5 fe k PBXL-2 or PBXL-4, respectively), 

25 polymerase), 

. latex beads (e.g., natural, dyed, activated), 
• nucleic acids (e.g., RNA, DNA, PNA), 

. mod if,ed nucleic acids (e.g., methylated, biotinylated, amine terminated), 
. agarose beads (e g., Sepharose™, Sephadex™), 
30 -activated glass beads (eg., modified CPG beads), 

♦ magnetic beads (e.g., BioMag™), 
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. Unthanide coining cheia.es, such as crypta.es (e.g., europium, terbium), 
modified to contain free carboxyi groups or free ammes, 

. organic dyes «» *- ™» e " "* " ™* """^ amin ° flU ° rH,0e ' n 
derivatives (e.g. fluorescein-5-thioscmicartrazole, 5-(((2- 
5 ( carboby«no)me.hy 1 ).hio)»o= [ ,.)-am,nofluorescein, aminofluorescem) or 

iTInant or native protein Hunt, sucb as Oreen — Protein, Ked 
Foreseen. Protein, Blue Fiuoresoen. Protein and Yeliow Fhrorescem Protem. 

Types of NHS - 
10 • N-hydroxysuccinimide 

• Sulfo-N-hydroxysuccinimde 

• Water soluble NHS analogs 

Types of water soluble carbodiimides - 
[ED AC] 1 -ethyl-3-(3-dim e thylaminopropyl)-carbodiimide 
15 [CMqi-cyclohexyl-S^-morpholino-A-ethyO-carbodiimide 

[DCC] dicyclohexyl carbodiimide 
[D1C] diisopropyl carbodiimide 
Other possible cross-linking agents - 

[Woodward's Reagent K] N -ethyl-3-phenylisoxaxolium-3'-su.fonate 

20 [CD1] N,N'-carbonyldiimidazole 

Methods of preparing reactive powder- 

Tbc Lgents are dried in a semtenua, manner to separate tbe reactants from 
each otber wbi.e maintaining me proper environment (e g, pH) tbat mamtama the 
Spinas in tbe best form possib, For «mp,e, the ,abe> is added ,„ a q ueous 
25 i: frozen in „,uid nUrogen, then the NHS is pu, in on top of d»a and ,n,ant 
frozen .henfteEDACisaddedandinsunrtyfrozen. This entue construct s free,* 
! I; d the resuhing tube stored under desiccation „„,» needed. AUernauve 
;lures for preparing the powder containing the >abe> and other necessar, 
reactants include: 
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. Freeing/tempos separation of phase, - The liquids are added and froren 
^uemially, thereby separaong Che different pHs and reagents as frozen pans that do 
not mix. Then the whole thing is freeze-dried. (actual) 

. Reagent stock solutions are frozen independently, freoae-dried and ,hen reduc* to 
. fine powder in a moisture-free environment This is then added either separately to 
Mb es or combined in proper proportion whh the orher reagents prior to drspensmg 

into tubes for use. . 
. Dry chemicals arc dispensed into tubes as single components, rather than betng 
freeze-dried sequen.ia.ly. They would then be mixed on addition of water to start the 
action of the label. After a suitable incubauon period, the compound amme 
containing) would ba added ,o reac, with .he carbodiimide ac,iva.ed carboxyl. The 
rcsutan. ma,erial is .hen dispensed in the ptoper weights to .he reaction ute 
. ft. chemicals are mixed » make .he buffer then dispensed to .he reaction chamber 
D* NHS and carbodiimide are added to .he reacdon mixture in proper propomon 
5 All are sealed in a moisUare free environment, preferably under vacuum „n„l use. 

^The order of additions is no. relevant to the outcome using .he above 
protocol It is important ,o make sure .ha. .he materials are rapidly frozen and do no. 
significantly thaw ,he preceding layer. This can be accomplish* b, mainlining ven- 
cold (liquid nitrogen or dry ice) temperatures for the tube getting the liquid and ttsmg 
very cold Nations for the additions. It is mos. simple to add ma.enals wtth the 
Urges, volumes firs,, .hen add .he smaller volumes. The sides of the tubes can be 
usad for implementing freezing prior .0 having .he layers meet. 

The materials could be pre-blended as freeze-dried or flash dried powders 
instead of layering as described above. In this case it will be harder to make flte 
.mailer tubes because such small amounts of material will be added .o each ,ube. 
However, once blended, an au.oma.ed dispenser could weigh ma,erials into tubes tn a 
very defined manner, 



20 



25 



Kit Form 

30 



7a preferred mode, the reactive powder containing a detectable label for 
coupling to a desired target moiety is provided in a kit comprising N- 
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hydroxysulfosuccinimide (sulfo-NHS), a water-soluble carbodiimide (e.g. EDAC) 
and a label containing an amine or carboxyl moiety, these components being in a dry 
form suitable for rehydration at pH ranging from 6.0 to 8.0. A typical kit might 
contain: 
5 Kit 1 : 

- Vial(s) containing powdered NHS, carbodiimide and label, preferably with 
dessicant pack(s) included in the packaging 

- Vial(s) containing stop reagent 

- Column(s) for separation of conjugate from unused label and stop reagent 

10 - Bottle(s) containing dry powdered buffer for the loading and elution of conjugate 
(may be more than one depending on separation method used) 
Kit 2 : 

- Vial(s) containing powdered NHS, carbodiimide and label, preferably with 
dessicant pack(s) included in the packaging 

15 - Vial(s) containing stop reagent 
Kit 3 : 

Vials containing the powdered NHS, carbodiimide and label, preferably with 
dessicant pack included in the packaging. Set for multiple labelings. 
Production of labeled conjugates - 

20 The dry mix of unreacted label, NHS, and carbodiimide is rehydrated for 

reaction with the target moiety (typically one member of a specific binding pair) to 
conjugate the label to the target moiety. 
Types of specific binding partners - 

The mixing of separate materials in such a manner that they are not reacted 

25 until addition of a final "target" component constitutes a composition of matter that 
is very general and can be applied to phycobiliproteins, PBXL™ dyes, enzymes or 
literally any carboxyl-containing label. In addition, many organic dyes can be 
modified to contain a carboxyl using standard organic chemistry. For example, 
phosgene can be used, in the presence of Friedel-Crafts catalysts, to introduce a 

30 carboxyl group to aryl ring structures. March 1985 J. Advanced Organic Chemistry, 
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Suitable urge, moieties include, bu, are no, limited to: receptors, apatmer, 
nudei c a* modified * acids, «* **■ * " ^ 

fragment KM. ftagnrenO, pore fonning compounds, leotms, pepttdes, 

s and combinatoriaUy produced materials containing free cariaoxyl groups or 
amines that could provide reactive sites. 

,„ one mode of.be present invention, a fteeae-dried mix of reagents ts proved 
„ a small tube, and .be user adds .be targe, molecule of in.eres. ei.be, dnectly or 
after a sbori pr— n to ge. the be, ac.iva.ion of the pro.eins, ft. .are 
,„ abated for between 30 minors and overnight tben a cuenching reagent ,s added 
Th e coniugatc can be used as is or purified over a 6 e, permen,,o„ co,umn. Tbe 
freeze-dried mix may be provided in small vials for 1 mg conjugates. 

Process Parameters 

Tbe sequential addition of reagents and sequestration of each in an meri - 
, 5 8ives one the ability to mabe conjugates in a one step procedure. However, srnce * 
eaction does occur — upon rehydration, certain I— te tnrpo ed 
rogation conditions, sucb as buffers (particularly pH), offered molar ra.,0 (of 
Lou reacants as added .0 the reaction mix.„re), and .be rime of the reaCrnn ,b« 
b e.ween the two partrrers (.,. antibody to enayme) and beaween aulfo-NHS and 

20 ^Experiments were done .„ find an appropriate pH for .be oprim. labeling. 

Since EDAC is more reactive a. acidic P H's and sulfo-NHS is more reacrive a, more 

basic pH's .here ia a fine pH range (preferably pH 6, -7,) for an effete 

eunjuglrion. Experiments done a, P H 6.0, in which EDAC ,a very tea.we * 

25 sulfo-NHS is unreacfive, show that no conjugate is formed between APC and 

streptavidin under these conditions. 

Tbeofferedmolatra,ioofpto,ein,obind,ngpartner(i.e., label to target) wall 

preferably be experimentally optimised for eacb set of conjugauon parriters For 
example, preferred ratios for PBXL dyes to SA (I 25) differ from that of APC to SA 
30 „ J). Another example ia the conjugarion of PBXL-3 to rabbi. »gG wh,ch used an 
offered ratio of 20 lgG's to 1 PBXL-3 molecule 
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, B rtnliin i z ed Overnight labeling is more 
The time of the reaction may be optimized. & 
•JIT- — ^ * con^on - S, Howeve, , I- 

the EDAL at ne activation and prevent cross- 

fairly homogeneous solut.ons promptly to allow 
linking of labels to each other. 

EXAMPLES 

,„ „ rte ,o M. a more complete undemanding of .he — . 
h ^Lm are provide. betow. However, the scope of .he — , no. 

dried reagent (Sequential Freezing Method). 



20 



25 



30 



" Me,h ° ? " SToAC and SuhVKHS — ™ 

:;:T*r s - - - * * * c: 

J „7e second procedure (the Se,uen« Freezing or ,nven.ion Method), 

C ° nl ,Z EDAC and sulfo-NHS solutions of specined content were 

PE + ^-trehalose, EDAC, and 

frozen se.en«, ^ = ^ „ ^ 

T tl 1 t Th e resuhing conjugate was pntiHed by ge, Bntation. 
temperature for at least l n. 
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The concentration and binding of conges were de.ee— and are 

! t, H„.„ table following the detailed protocol descripoon below, 
reported m the data table oto E ^ , L 

° f ^ TISTT 3 h then ,e — n of B,B was 
buffer waa changed once every s „ eDavjd l„ was then added to an 

determined by using its extincuon coefftctent. Sueptav, 

/ t n pf solution at a ratio of 2 to 1 (ts-i-n/a/v- 
proximately 3 mg/mL B-PE o,u» ^ ^ ^ ^ 

wasthen prepared tnrhesarne buff r ^a ^ ^ 

t0 oto i„ a final eoncentratton rfOM M ED ^ ^ ^ fc 

0 was prepared using the same buffer *o ^ 

— — ^rXe was porifted over 

was run a. room temperarure for 2 h. The J I0OmM s0 „ ium 

S EPHAPEX 3 00(AME RS HAMPHARMAC.AB,OT^)^ £ 

phosphate, 1 50 mM Nad, and 0.05% sodium name (pH 7.2) as 

' S • Method B-PE was dialyaed against 1L of 100 mM of sodium 

Ssm^^^ BPt ' ^ This buffer was 

.,i™n. 0 05% sodium azide (pH 6.8) as aoove. 
phosphate contatnm g O05 ^ d— by ,„ 

20 B . PE solution to obtam a fin, — - ^ ^ ^ > ^ 
vortexed un.,1 the powder waa dtssolv rf su , fo . NHS stock 

^-^rJ^r^l EDAC stock was layered 
sol „,ion S were prepared m the same ^ _ flnal 

„„«, the frozen reagent oont-ng the dye ,n sue 

.• „ „f o 05 M EDAC when reconstituted to 1 mh and ttasn 
25 concentratton of 0.05 ME ^ ^ ^ ^ ^ otom , 

sulfo-NHS waa added t*o ^ ^ ^ ^ flash ftraen . The 

W concentratton of 0.005 M * rf ^ „ 

orto « ^ aeem ,,„g aW ed, as well as to prevent 

critical to both maintain the activity 

then freeze-dried overnight. The next oay 
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di *d wa,« was prepared such that a 2/1 ntolar ratio of B-PE «o SA ^ be 
produced o„ adding i. «o *e -be. The fre^e-dned nature was .suspend*, mfte 
mL of SA solution and allowed ,6 dissolve. The reacUon was run a, room 
jLure for 2 h .hen stored overnight a, «. The conjure was punned over 
5 ZIoEX 300 (AMERSHAM PHARMACIA BIOTECH) us,, ,00 mM sod™ 
phosphau, ,50 mM Nad, and 0.05% sudium aaide (pH 7.2) as ft. runnmg buffer. 

& ^ LsmsMMA!& A blach 96 we,, MICROT1TER p,a,e (DV N EX 

^^^ iv e,y coaled wnh ,00 pL per wen of ,00 pg/ntL 
LABORATOR ) $ ^ ^ ^ 

,0 Biotinated BSA at 37 C for h. - 
PBS buffer (10 mM sodium phosphate (pH 7.0), la" m 

a He, at 200 uT per well The plates were then blocked w,th ,00 pL 

:r :z zzti <,, % BS , >., - - 

P x :; „d„ U .«d.oha,fstre„ 8 ,hw„hPBS,RTfor2h. After 
. 5 were washed 5 times with 200 pL per we,, of , a PBS. Conjugates were - m the 
" II la concentrations with ,00 n 6 bloti.,00 pL or without bioon ,n , mM 
lm phosphate con-ng 0.05% sodium aaide (pH - 6.8, buffer «- o 
L for 20 min a. room temperature. Then 100 pL of sample (wrth or 
premcubate for 20 mm BSA-biotin 
without competitive biotin added) was added to the wells 
20 loated plates. These were allowed ,o rent for 1 h at room tempera^ PUte 
J e then washed three times with ,00 mM sodium phosphate, , 0 mM NaC 
Tosv N* (PH 7.2, with 200 pL per we,, for each wash. The we, plates were read 
on a a—E ,000 plate reader (DYNEX LABORATORIES) using a 550 nm 
excitation and 590 nm emission filter set. 
25 aa^fj^geur^ll^^ .» .his experiment*, 

t0 S ee if better conjugates would be produced. To the fiee.-dned sample 5 M 
lreta ,ose was added prior to freeing as a c W o,ec„ve agent , ,» mM 
30 sodium phosphate (pH 6.8) buffer. Freeze-drymg was earned o„, ,n the M 
ttiments for ,6 h. The amount of EDAC was 0.05 M and the amount of sulfo- 
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NHS was 0 005 for both .he Se,uen,ia, Freeing Method and Standard 
ZZ. Method produced conjugate,. The — « ■ - — 
affer preparation. The asaay was canied on. a, room te.pera.nre for 2 

were stored overnight at 4"C prior to the binding assay. 
T T a. .he no, ye. optimized conjugation works better in the Standard 

Hy we„ (, 7S% differentia, binding, without fcrther op— „ reagent, 
ZZ, .be Ira using an » ratio of* gave better differentia, binding than ,ha, a, 
3 for the freeze-dried materials. 



Treatment 


Conjugate 
_iuj/rnL) 


- biotin 


+ biotin 


%Differential 
Binding 


Liquid 

F/P ratio = 3 


10 

5 

2.5 
0.25 


3506 
2327 
1100 
466 


116 
105 
104 
102 


97 
95 
91 
78 


Freeze-Dried 
F/P ratio = 3 


10 
5 

2.5 
0.25 


1858 
730 
427 
405 


403 
415 
435 
399 


78 
43 
-2 

1 


jFreeze-Dried 
F/P ratio = 2 


10 
5 

2.5 
0.25 


nd~ 
1688 
649 
176 


nT~ 
157 
163 
157 


nd 
91 
75 
11 



15 



20 



Example i. — »- 

was used for an experiments. Otherwise, * oondiuons were as deacnbed m Examp 
N o ifference was observed between using .he dyes for conjugation ,mm=d,a,e,y 
J r^ g or atter storage at ,CC for one wee, The differentia, binding 
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^dures It appears that complete drying is critical for the proper 
conjugation procedures, it appear 

performance of these reagents. 



Treatment 



Freeze-Dried 1° 
F/P Ratio = 2 
vised Immediately 



Conjugate 
JajAnL)__ 



biotin 
IcpsL- 



+ biotin 
Jcps)__ 



^^Differential 
JBmding_____ 



Freeze-Dried 
F/P Ratio = 2 
S tored 1 week 



10 

5 



2062 
1085 

1855 
1173 



82 
63 



96% 
94% 



74 
64 



96% 
95% 



10 



, E«„p,e 3. Effect of pH on conjugates f*~* - ^ 
fr e K ing/freese.dried R -PE activated mat.™! 

a • . the oMimal range of values fo, conjugate production from this format, 
To dctermme the <W "« in Exampte 2 for B-PE 

temperature. 

» it at a F/P ratio of 2 and reagents used for conjugation 
' , ! « in . e differentia, binding ohs«v=d a, these ditTeeen, pH 
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conjugation reagents. STF^wilT 


-~H~ Conjugate 


- Biotin 
_Jcpii 


+ biotin 

_Jcps) 


/O J_^HAW» ^ 

Binding 
96 


5 


1975 
1159 
513 


75 
73 
74 


94 

86 




fro io 

5 

2.5 


1840 
1083 
383 
1755 


74 
70 
77 
76 


96 
94 

80 

96 
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5 


555 


68 


88 




2.5 


285 


70 


75 


7.4 


10 


1633 


72 


96 




5 


736 


64 


91 




2.5 


254 


68 


73 



Example 4. Functional stability of freeze-dried reagents on storage at -20°C. 



The need for stable product is obvious for this invention. A short-term study to 
determine if the products rapidly degraded was performed using B-PE made and 
freeze-dried as described in Example 3 except that 0.1 M trehalose was used in the 
freezing medium. Reactions were performed at pH 6.8 and not quenched. At least 
up to three weeks of storage seemed to have little or even a beneficial effect on the 



conjugates produced with these reagents. 



Storage Time 


Conjugate 


- Biotin 


+ Biotin 


% Differential 


(weeks) 


(ug/mL) 


(cps) 


(cps) 


Binding 


0 


10 


2023 


209 


90 




5 


1206 


185 


85 


1 


10 


902 


77 


91 




5 


264 


72 


73 


2 


10 


2920 


63 


98 




5 


1579 


61 


96 




2.5 


474 


58 


88 


3 


10 


2360 


57 


98 




5 


990 


57 


94 




2.5 


394 


56 


86 



Example 5. Conjugation of chemically stablized phycobilisomcs (PBXL-3; 
MARTEK BIOSCIENCES) to streptavidin using the sulfo-NHS/EDAC/D-(+>- 
trehalose Sequential Freezing Method. 



The Sequential Freezing Method (Invention Method) was compared to the Standard 
Simultaneous Method for making PBXL-3 labeled streptavidin conjugates. In the 
Standard Simultaneous Method, PBXL-3 was combined with streptavidin (SA), 
EDAC and Sulfo-NHS in buffer and reacted simultaneously in a manner analogous to 
literature methods. The mixture was incubated at room temperature for 2 h. In the 
Sequential Freezing Method, the following reagents were sequentially freeze-dried: 
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PBXL-3 in 100 mM sodium phosphate plus D-(+)- Trehalose, 1 M ED AC and 0.1 M 
sulfo-NHS in defined volumes. The frozen materials were freeze-dried overnight, 
then the dried powder was resuspended in streptavidin-containing very low 
concentration phosphate buffer. This was allowed to react for 2 h at room 
5 temperature. The conjugates were then purified by gel filtration over SEPHAROSE 
6B. The differential binding of conjugates was determined and compared for 
performance of the conjugation formats. 
Protocol: 

Standard Simultaneous Method - PBXL-3 was dialyzed again 1 L of 100 mM of 
10 sodium phosphate (pH 7.4) with buffer changes once an hour for 3h. The 
concentration of PBXL-3 was determined by its absorbance at 620 nm (5 Au/mg 
PBXL-3). Streptavidin was added to the PBXL-3 solution at an F/P ratio of 0.4 or 
25 SA per PBXL-3 complex. A 1 M stock of EDAC was prepared in the same 
buffer used above and added into the reaction mixture to obtain a final concentration 
15 of 0.05 M. A 0.1 M of Sulfo-NHS solution was prepared using the same buffer as 
above and added into the reaction mixture to obtain a final concentration of 0.005 M. 
This was reacted at room temperature for 2h. The conjugate was purified over 
SEPHAROSE CL6B (AMERSHAM PHARMACIA BIOTECH) using 100 mM 
sodium phosphate, 150 mM NaCl, and 0.05% sodium azide (pH 7.2) as the running 
20 buffer. 

Sequential Freezing Method - PBXL-3 was dialyzed against 1 L of 100 mM of 
sodium phosphate (pH 7.4) and the buffer was changed once every hour for 3 h. The 
concentration of PBXL-3 was determined by its absorbance at 620 nm (5 Au/1 mg 

25 protein). This was mixed (by vortexing) with D-(+)-Trehalose powder to a final 
concentration of 0.5 M then aliquoted into microcentrifuge tubes and flash frozen in 
liquid nitrogen or on a methanol/dry ice bath. A 1 M EDAC stock solution was 
made in the same buffer used above and added, in such a volume to deliver (on 
mixing of all reagents) a final concentration of 0.05 M, on top of the frozen material 

30 while still under liquid nitrogen temperatures to achieve nearly instant freezing of the 
added materials. A 0.1 M of sulfo-NHS solution was made using the same buffer as 
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10 



15 



20 



abo ve and added, in such a volun. .o deUver on nfiaing of a>. reagen* a 
le*,.fio„ or 0.005 M, on top of ,he previot* *» reagen.s under t£ 
nitrogen .matures ,o achieve neaHy ins,an. filing of the added -enala. Th,s 
;r L-d « overnigh, A soluuon coning SA in various «*r r.„os was 
111 using .he sanae buffer as ahove. This SA so,u,ion was used .0 resuspend 

k eep ai, reagents a. defined concenTafions). The resuspended reagents and SA were 
eld .og .her at toon, tentperature for 2 h. The resuhing conjugate as punned 

I SEPHAKOSE CL6B (AMERSHAM PHARMACIA) using ,00 ntM sodtun, 
phosphate, .50 ntM NaCI and 0.05% sodiunt aaide (pH 7.2) as the run„,ng buffer. 

mmMJk ^ sm . A h,a* 96 wefi M1CROTITER piate (DYNEX 
LABORATORIES) was passive, coa.ed with ,00 pL pe, we,, of 100 Mg/naL 
BiofinyMed BSA a. 37»C for 4 h. Hates were washed five tintes with , * PBS and 
ZL with MBB h,och,ng huffer as previous, describe*. P,a,es were washed v 
^w^OOpLperwenof ,aPBS. Conjugate with or wi.hou. 
0. were ntiaed .ogedter as ind.ca.ed in the .able in Assay Buffer and prentcuba^ fo 
Ubeforeaddi^tow* . —a were — - 

mi ..owed .o reac. a, roon, .entperature for , h. P,a,ea were 

•* 200 uL per wel, ,00 ntM sodium phosphate (pH 7.2), ,50 ntM NaCl, 0.05/. 
SI were then read on .he FLUOROUTE ,000 (DVNEX 
JbORATOR.ES) using a 5P0 » finer for excitation and a 660 - finer for 
emission, the voltage was set at 7.7V. 
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♦Simultaneous = Standard Simultaneous Method; Sequential = Sequential 

Freezing Method or Invention Method 
Example 6. Comparison of Sequential Freezing Method to the Standard 
Simultaneous Method for EDAC/su.fo-NHS cross-linking and to another 
standard cross-linking method, SMCC/SATA 

Another set of experiments was done comparing conjugates made by the two sulfo- 
NHS/EDAC methods (Sequential Freezing and Standard Simultaneous Methods) as 
described in Example 5 and a standard SMCC/SATA conjugation method. Smnlar 
performance was provided by all of these methods. 



15 



20 



Simultaneous 
Sulfo-ISHS/EDAC 



Conj. 
jig/mL_ 



50 
25 



-Biotin/ 
+Biotin 



Sequential 
Sulfo-NHS/EDAC 



Ijmcc/sata - 



729/4 
516/3 



%A 
Binding 

99% 
99% 



-Biotin/ 
+Biotin 



%A 
Binding 



280/2 
42/2 



99% 
95% 



-Biotin/ 
-fBiotin 



451/6 
194/4 



ci/trt QQ% "tU^ ' r . _ 

-^mla^^^ 
Freezing Method or Invention Method 



%A 

Binding 



99% 
99% 



Sequential 



25 



Example 7. Conjure of aflophycoyanin (APC, .0 s,zep.av Wi n via 
NHS/EDAC Sequenfia. Freeing Method (Invention) compared .0 Standard 
Simultaneous Method. 

Method: The .nvention Method was compared .0 a Standard Simultaneous Method 
for ,he abi.it, ,0 produce lunctional APC labeled streptavidin conjugaKa In *e 
Standard Simultaneous Method, APC was combined with streptavahn (SA), EDAC 
aad sulfo-NHS simu lt aaeo„s.y. Then the mixture was incubated a, room temperature 
for 1 h .0 form a conjugate and the conjugate purified by gel permeation. In the 
Se^nnal Freezing Method. APC was mixed with D-( + )-„ehalo S e and frozen. A 
specific amount of EDAC sohuion was then layered on top of the frozen dye and 
flash frozen, then a solution of sulfo-NHS was layered on top of the frozen reagents 
and flash frozen. The unmixed (due Uv flash freezing), frozen reagents were freeze- 
dried overnight The dry reagents were .suspended in streptavidm-contammg low 
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15 



20 



pbosphate buffer and reacted a, room .emperafure a, leas. 2 h. The resulting 

Luga.es were purifier, by gel fd.ra.ion. The co„ee„.ra.io„ and 

of Uga.es were de.em.ine4 and compared for .hei, ability to bind b,o„n 

specifically. 

^^^..^^ - APC was dialyzed against ! L of 100 mM of 
sodium phosphate eontaining 0.05% sodrum atide (pH 7.2) changing the buffer once 
every hour for 3 h APC concentration was determined using its extmcfton 
coefficient. Streptavidin was added to a 3-5 mg/mL APC solution a, a ratio 1.2 to 
of F/P (floor to target protein). A 1 M EDAC solution was prepared m .he same 
boffer used above fhen added to fhe reaction ntixfure to obtain a final concen.raf.on 
of 005 M EDAC. A 0.1 M stock solution of sulfo-NHS was made in the same 
buffet as abovetben added into fhe reaction mixture to obtain a final concentrafon o 
0 005 M sulfo-NHS. The reaction mixture was incubated a. room temperature a. 
,ea, 3 h. The resufting conjugate was putified over a SEPHADEX 300 column 
(AMERSHAM PHARMACIA) using 100 mM sodium pbosphate, .50 mM NaCI, 
0.05% sodium azide (pH 7.2) as the Panning buffer 

^^ jassaJ!U ^ . APC waa dialyaed and qoantitafed as above. D-«- 
Trehalose powder was added to a 3-5 mg/mL APC solution to obtam a final 
concentration of 0.5 M .rehalose. The mixture was vortexed mixed until me powder 
was dissolved. This was aliquoted turd flash frozen in liquid nitrogen or a dry 
.oe/methanol bath. Tben 1 M of EDAC and 0.1 M sulfo-NHS atocka we. prepared 
a5 described above. Allots of EDAC solution were layered on top of fhe froze* 
pigmen. solution, in such a volume to deliver a final conception of 0.0 M on 
resuspenaron, while fbe fubes were still in fhe freezing solution fo ptov.de ash 
freezing of the EDAC addition The sulfo-NHS stock was added, in such a volume 
,o omnia a final concentration of 0.005 M, on top of .he reagents Steady frozen m 
,be tube while still in the freezing solution to provide rapid freezing of the sulfo-NHS 
reagent Frozen reagents were then freeze-dried overnrgh. An aqueous SA solution 
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fr, wil. detiver . F/P -o of. .2/1 « made to used to .suspend .he fteeze-dned 
tagents .0 , mU These reacted a, room temple for 2 n then we,e stored 
overnight at 4-C. The resulting conjugate was puriSed es described above. 

5 - Done as previous,, described for PBXL-3 using the 590 

nm excitation and 660 nm emission filter set. 

The Sequent Freezing Method for NHS/EDAC mediated cross-linking described in 
this invention compares very well to the simultaneous mixing method ^ng 
consistently high ditTerential binding with the APC labeled stream to B~ 
pMesinthepresenceorabsenceofcompetingHotm. Trehalose does not seem to be 

necessary for storage of up to one week at -20" C. 



10 



Treatment 



Simultaneous 
Liquid 1 




%Differential 
Binding 
100 
100 



Sequential 
Freeze-dried 
No trehalose 



Sequential 
Freeze-dried 
0 1 M trehalose 2.5 
0.25 



15 



Sequential 10 
Freeze-dried 5 

No trehalose 2.5 

Freezing Method or Invention Method 

• , ,n R vi x .MARTEK BIOSCIENCES) to Goat anti- 
Example 8. Conjugation of PBXL-3 (MARic-tv i> 

Rabbit IgG using via the su.fo-NHS/EDAC Sequential Freeing Method 
(Invention). 



20 
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MsflslMi p ieI2ffl!: ,„ to experiment PBXL-3 was dWyzed and cuanttrated as 
^^ose pcwd, was added ,0 a 3 mg,mL PBXL-3 soluttonto o H. 

« oo— . of 0, M — . The mixture waa vorrexed tntxed untt 
Ur - dissoived. This was « and flash froze, in M -n>^* 
Then 1 M of ED AC and 0.. M a„,fo-NHS stocks were prepare. a S descnbed above. 

, ■ „„ ,„„ „ f .t. froien pigment solution, in such a 
Aliouots of EDAC were layered on top of the iroae p g 

volum e to deHver a final concentration of 0.05 M on resuapenaton (1 mL , whde *e 
tobes were tin in the freeaing solution to provide flaah fieeztng of the EDAC 
Id ion The sulfo-NHS stock waa added, in auch a volume ,0 o«atn a fin. 
riration of 0.005 M, on top of the reagents .ready froaen in the tube wh e „ 
72 filing soiuuon to provide rapid freeing of the suifo-NHS reagent. Fro- 
reagents were then freeae-dried overnight. An nmteous Coat antt-Rabb IgG 
^ la. wfl. oner a HT ratio of*, was made then used to resuspend the freeae- 
^eagen.a.o.mu.Th^reae.edatroom.e.pea.tureforah^werea.ored 

overnight at 4-C The resulting conjugate was purified asdeaoribed above. 

^.^^ - Done as previously described for PBXL-3 using the 5,0 
„m excitation and 660 nm emission filter set. 

This serial method although no, oprimiaed in this exampie t.-a.ea that 
Ilmlfly .van* antibodies can be attached .0 PBXL dyes. These co.uga.ea 

then could be used in function binding assays. 

-Co^ STagG--+Rabb¥lgG 



% Differential 
Binding 
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Example 9. Determination of the optimal time for addition of target protein 
(streptavidin) to resuspended freeze-dried reagents using the sulfo-NHS/EDAC 
chemistry formatted as the Sequential Freezing Method. 

5 The data in Figure 2 illustrate an example of a time course used to determine 

when is the optimal time to add the conjugation partner in the Sequential Freezing 
Method. An essential question for the ease of use of this method was to determine if 
it could be made as a one step (add the protein in solution and you are done) versus 
rehydrate and add at some optimal time later. This was done mostly to see how 
1 0 much better the conjugates could be produced since it was thought that unrestricted 
cross-linking of the wrong reagents might occur if you did not first activate the label 
before adding the binding partner. 

Differential binding assay - The binding assay was carried out as previously described 
15 for PBXL-3 using the 590 nm excitation and 660 nm emission filter set. Figure 2 
illustrates the importance of adding the binding partner within a half hour of 
rehydrating the sequentially frozen sample. Conjugation efficiency is greatly affected 
by having the chemical reactants and the PBXL-3 in solution for sustained lengths of 
time prior to addition of the binding partner. Interestingly, there is not a large 
20 increase in functional effectiveness between adding the binding partner after 30 min 
(when the dye would be fully activated) and adding the binding partner immediately. 
This is unexpected and provides a very simple format for the Sequential Freezing 
Method (rehydrate with an aqueous suspension of the target protein, incubate, purify 
and use). 

25 

Because solution phase chemical reactants become ineffective the longer one waits 
prior to addition of binding partner, formats that store liquid materials would not be 
suitable for this type of reaction. After twenty-four hours, the reactive groups are no 
longer functional. This data illustrates the utility for spatial or temporal separation 
30 between the NHS, ED AC and PBXL-3 provided by the Sequential Freezing Method 
in providing a simple and rapid method for making useful conjugates. 
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Example 10. Stability of PBXL-3 labeled streptavidin produced using the 
Sequential Freezing Method. 

5 The stability of a PBXL-3 labeled streptavidin conjugate was evaluated at several 
time points to determine if adequate stability was present with labeled proteins 
produced with the Sequential Freezing Method. The binding assay was done as 
previously described except that a biotin dose response curve was generated at each 
time point to better evaluate the stability of these conjugates. Figure 3 shows three 

10 biotin dose response curves corresponding to three samples made from one run of the 
Sequential Freezing Method that were rehydrated over the course of one month (1 
day, 7 days, 28 days) and conjugated to the same lot of streptavidin on the day of 
rehydration. The three virtually over lapping free biotin dose response curves 
indicate that the labeling of the PBXL-3 to streptavidin is fairly consistent throughout 

1 5 one month's storage time of the freeze-dried reagents described by this invention. 
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CLAIMS: 

1. A single vessel containing N-hydroxysuccinimide (NHS), a water- 
soluble carbodiimide and a label containing an amine or a carboxyl moiety, these 
components being in a single vessel in dry form suitable for rehydration at pH about 

5 7. 

2. A method for conjugating label to target moiety comprising: 

a placing a label, NHS, and a carbodiimide in a container such that the 
three components are sequestered from reaction with each other; 
b storing the components in dry form; and 
1 0 c hydrating the components to initiate reaction between them, 

wherein a target moiety is conjugated to the label. 

3. The method of claim 2, wherein the target is added at the time the 
components are hydrated. 

4. The method of claim 2, wherein the target is added subsequent to 
1 5 hydrating the components. 

5. A method of conjugating label to target moiety, comprising: 

a. derivatizing a label by reaction with one fiictionality of a 

i 

heterofunctional reagent; 

b. placing derivatized label in a container with an actvating reagent 
20 specific for activation of the unreacted functionality of the heterofunctional reagent 

or its reaction partner such that the derivatized label and activating reagent are 
sequestered from reaction with each other; 

c. hydrating label and activating reagent; 

d. removing the activating reagent in the presence of a target moiety, 
25 whereby the target moiety is conjugated to the label. 

6. A method of conjugating label to target moiety according to claim 5, 
comprising: 

a. derivatizing a label containing primary or secondary amines with a 
maleimide functionality; 
30 b. placing maleimide derivatized label in a container with a reductant in 

dry form; 
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c. hydrating label and reductant, and 

d. removing reductant in the presence of a target moiety, whereby the 
target moiety is conjugated to the label. 

7. A single vessel containing a label derivatized with one functionality of 
5 a heterofunctional reagent and an actvating reagent specific for activation of the 
unreacted functionality of the heterofunctional reagent or its reaction partner, these 
components being in a single vessel in dry form suitable for rehydration. 
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